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The General Snowpack Situation - Winter 2012/13

The Grey Corries from Loch Laggan

The first snowfalls of the winter arrived in early November with cold winter storms and snowfall presenting
localised areas of unstable snow in many of the SAIS forecasting regions. During this period a self triggered
avalanche in Glencoe carried a party of two down the gully they were ascending, they escaped without
injury. December was a particularly stormy month with regularly occurring, very strong winds, blizzard
conditions and cold temperatures; cold temperatures in particular present conditions which maintain buried
weaknesses for long periods of time. Consequently a number of triggered avalanches were reported during
this period, Northern Cairngorms, Ben Nevis, Glencoe and Ben More Assynt provided one incident each,
with all parties unharmed.
A period of thaw arrived at the start of January diminishing the snowpack considerably in all areas. Mid
January saw the return of winter, initially with snowfall and light winds but soon being replaced by violent
storms, heavy snow and blizzard conditions, especially in Eastern areas of the Highlands. Equally strong
winds but with less snow arrived in the West. The new snowfall overlay a softer, weaker layer of snow
grains, preserved by the cold temperatures, this presented extensive areas of unstable snow on generally
northerly aspects. In these conditions, a large avalanche was triggered by a party near Loch Einich in the
Northern Cairngorms, a number of burials occurred, all were dug out by those that remained on the surface
and thankfully all were ok. At the same time in Glencoe and Creag Meagaidh, a similar weak snowpack
condition existed, but was limited in area to isolated locations at higher levels, therefore presenting a highly
variable snowpack. A day after the Northern Cairngorm incident, in Glencoe, a party were carried down by
a triggered avalanche with tragic consequences. The rest of January continued with storm force winds,
blizzard conditions and very cold temperatures due to a mainly Easterly airstream of arctic origin. The
snowpack remained generally unstable in most areas, especially in the Cairngorms and Creag Meagaidh. In
the latter part of January and into February a short period of thaw then freeze helped to stabilise the
snowpack
The start of February saw another period of storms arrive, and four separate triggered avalanches ( in total
nine persons involved) were recorded in N Cairngorms and Lochaber. This was followed by a short calmer
period and some fluctuating temperatures before very cold conditions returned. A combination of thin crusts
over softer loose grains developed in the snowpack, this presented a very weak underlying layer which
persisted for many weeks especially in the Cairngorm forecast areas. Subsequent snowfall and strong winds
added to the instability of the snowpack in the mid part of the month on most Northerly aspects. During
this period a party were avalanched in the Cairngorms, the effect of the avalanche was amplified due to the
debris being confined into a narrow valley resulting in deep burials and tragic consequences.
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Snowpack conditions stabilised considerably during the remainder of February producing good conditions
in most of the Highlands and providing some of the best winter walking and climbing conditions seen for
many years.
After this settled spell and into March, storms, blizzards and cold
temperatures arrived once more from the East and South East,
producing areas of unstable windslab on all Westerly aspects to low
levels in most areas. During this violent and stormy period, in the
Northern Cairngorms, members of a party were buried but survived
after triggering an avalanche at an altitude of 500 metres on a west
facing, narrow valley sidewall. Good weather arrived as the Easter
holidays approached, however instabilities remained buried in the
snowpack. This presented localised areas of weakly bonded snow
interspersed with poor to stable snowpack areas in many regions.

A SAIS forecaster leaning into 60 mph winds

During this period the sunny and calm winter conditions brought
many people into the mountains and in late March, tragically, a skier triggered an avalanche on Meall a
Bhuiridh in Glencoe.
Cold temperatures and further winter blizzards continued through April and into May presenting storm
cycles interspersed with fine periods of winter weather. Storm cycle instabilities continued with natural
avalanche activity occurring in the early part of April and also, as May approached.
In summary the winter of 2012/13 was a long one, characterised by generally cold temperatures throughout.
Without the usual thaw cycles that are common in a Scottish winter, instabilities were maintained and weak
layers persisted for long periods in the snowpack in a number of forecast areas. This snowpack presented a
challenging situation for the determination of avalanche hazard, especially when the calm and clear
conditions presented a misleading perception of a benign landscape.

For anyone going into the mountains it is good practice to read the detail of the SAIS avalanche reports
throughout the winter, this keeps people up to date with the “snowpack story”. Snowpack history is an
essential factor to consider in the avalanche assessment process, providing valuable information on
snowpack stability and distribution before starting out. Additionally, having set out, people should monitor
the situation on the ground throughout the journey. Observing how the wind is transporting snow on the
hills and weaknesses such as, surface cracking underfoot, will help determine what slopes may present
uncertainty concerning snowpack instability. This information will help in making route choices during the
day.
Our perception of the Scottish winter mountain
landscape can often be misleading, especially when
the weather is good and snow cover is limited,
knowing what is lying under the surface of the snow
and how it is distributed is important information
which can help greatly with the planning of
excursions.
Although during the winter three avalanches with
A SAIS forecaster observes weaknesses underfoot

tragic consequences occurred, it was also a winter
that provided some of the best climbing and

mountain walking conditions for many years and many thousands of people were able to enjoy the
magnificent Scottish Mountain landscape in all its wild beauty.
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SAIS Operation

SAIS Forecaster Heading into Lochnagar

Avalanche hazard information is provided on a daily basis in the 5 main mountain areas of Scotland.
Avalanche hazard assessment is achieved by traveling in the mountains on foot or by ski and carrying out snow profiles
and field observations, noting many factors which, when combined, provide an indication of the avalanche hazard. On
return to base the weather forecast provided by the Met office forecaster team Aberdeen is used for further information.
An avalanche hazard forecast is then determined, and after discussion between relevant SAIS forecasters an avalanche
reports is published.
The avalanche reports are provided by SAIS Avalanche forecasters who have many years experience of avalanche
hazard assessment, ( in most cases over 15 yrs.) who have undergone an SAIS verification process, meet the relevant
SAIS observer and forecaster standards and undergo continual professional development. Additionally, forecasters are
very experienced and committed climbers, skiers and outdoor enthusiasts who are competent in all the skills necessary
for safe travel in the most challenging of winter conditions. The team comprise Mountain Guides, Instructors and
Avalanche Experts from many countries, their experience and professionalism is integral to providing the best avalanche
forecasting service possible to all persons that engage with the winter mountain environment of Scotland.

THE SAIS TEAM
SAIS Senior Forecasters

SAIS Forecasters

Paul Moores - Glencoe

Kathryn Grindrod

Arthur Paul - Glencoe

Keith Millar

Tom Rupar- Creag Meagaidh

Blair Fyffe

Wes Sterrit - Creag Meagaidh

SAIS Observers

Sam Noble - Southern Cairngorms

Sandy Allan

Paul Noble - Southern Cairngorms

Colin Bruce

Graham Moss - Lochaber

Alistair Cain

Mark Diggins - Northern Cairngorms

Iain Peter

photo B Kinnaird

Alan Dennis - SAIS
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AVALANCHE HAZARD INFORMATION REPORTS

Southern Cairngorms (129 days)

6%

The adjacent pie charts show the percentage of observed avalanche hazard
levels relative to the number of SAIS operational days in the five areas during
the winter 2012/13.

50%

The most significant factor was the increase in operational days for the winter
2012/13 - (133) in comparison to the number of operational days (119) of winter
2011/12. This was largely due to the prolonged cold temperatures presenting

24%

Creag Meagaidh (129 days)

unstable snowpacks until late spring 2013. The Northern and Southern
Cairngorms had the most unstable snowpacks with 80% of the forecast days
being hazard levels Moderate, Considerable or High. Lochaber had the least
with 74%, this was reflected in the long period of stable conditions that

2%

Moderate, Considerable and High.

28%
Lochaber (133 days)

The moderate level of hazard occurred for approximately 26-34% of the winter

2%

days. Human triggered avalanches are still a possibility at this level of hazard,
something that may not normally be considered. During winter 2012/13, one
human triggered avalanche occurred during a moderate level of hazard with the

Area

2011/12

24%
Glencoe (129 days)

2012/13

Glencoe

60%

73%

Creag Meagaidh

60%

75%

Northern
Cairngorms

81%

86%

Lochaber

68%

74%

Southern
Cairngorms

53%

80%

7%
27%
45%
21%

Northern Cairngorms (133 days)

7% 14%
47%

key:

None

Low!

26%

48%

remaining 18 avalanches being triggered during hazard level Considerable.
Hazard level comparison between winters
(moderate,considerable or high days)

23%

47%

presented very good climbing conditions and lower hazard levels mid winter.
In comparison to the winter 2011/12, the levels of Hazard were much higher
during winter 2012/13 (see table below) in respect of the forecast levels of

20%

Moderate

Considerable

32%

High
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RECORDED AVALANCHE OCCURRENCES WINTER 2012/13

Recorded avalanches are generally a
compilation
of
observed
avalanche
occurrences from SAIS observers in the 5
areas of operation, submitted reports from
winter mountain activists and non
mountain users.
The SAIS avalanche reporting facility on the
website helps greatly with the collation of
occurrences, the public are able to send
details of avalanche observations which,
once
verified,
provides
information.
Reliable
SAIS forecaster carrying out avalanche crown wall observations

additional
avalanche

observations require good visibility and
clear identification. In this respect avalanche
occurrences can only be recorded where

people have access or can clearly see avalanche evidence from roads and paths. However, there are many
places and occasions in mountain terrain when observations are not possible e.g. where people do not travel
and, during bad weather, when visibility is poor. Therefore it can be assumed that a greater number of
avalanche occurrences have taken place than have been recorded.
The recording of avalanche occurrences is the best indicator of the current snow stability situation.
Avalanche occurrence location and the reporting of avalanche incidents is therefore extremely valuable in
enabling the SAIS to pass on good information to the public, provide snowpack stability verification, and to
illustrate the extent of avalanche occurrences.
The total number of human triggered avalanche occurrences recorded by the SAIS for the winter of 2012/13
was 19. Of the 19 triggered by persons: 1 avalanche occurrence was purposefully triggered by ski patrol
during the avalanche hazard assessment process, 2 were triggered by skiers and 16 were triggered by people
on foot. The total number of avalanches reported and observed was 129, 110 were natural occurrences.

Total number of reported human triggered avalanches 2009 - 2013 (fatalities)
2009/10

2010/11

2011/12

2012/13

36(5)

18(1)

28(0)

19(8)

The above table shows the total number of reported avalanche incidents involving people ( fatalities in
brackets ) since 2009/10. The winter of 2011/12 although having less snow cover over the period, 28 people
triggered avalanches were recorded.
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Reaching the Public
SAIS AVALANCHE REPORTS
SAIS Avalanche Reports or accessible with mobile
phone, tablets and online systems they can be received
via SMS text service for which a small payment is
required and via twitter feed and Facebook. They are
also posted in a variety of locations such as ski stations,
tourist offices and retail outlets.

Avalanche Report views for the period between Dec
2012 and April 2013 was 384,556.
Avalanche reports are viewed at locations
throughout the UK and proportionally they are as
follows
England 58.66%
Scotland 37.79%
Northern Ireland 2.21%
Wales 1.04%

SAIS BLOGS
Blogs are used by the public to
access
information
about
mountain conditions and snow
cover, SAIS forecasters are on the
mountains
daily
and
can
therefore
information

provide
which

good
enables

people to make choices about
where there next excursion into
the mountains could be. During
the winter period the blogs were
viewed 396,136 times.
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Working with Agencies and Groups
The avalanche service is often called upon to advise and co-operate with agencies out-with the normal mountain user
groups, but who nonetheless work, operate, and are affected by mountain conditions and factors. Additionally, the snow
covered mountains can provide information which may be of value in identifying potential hazards and monitoring
effects created by natural events. Collaborating with other agencies also important for help in communicating and
gathering information.

SNOW AND AVALANCHE FOUNDATION OF SCOTLAND
SAFOS was formed in 2001, and provides important guidance to the Sportscotland Avalanche Information Service. The
group comprise representatives from the Scottish National Outdoor Training Centre, the Met Office; Mountaineering
Council of Scotland, Scottish Mountain Training, Scottish Mountain Rescue, Visit Scotland; Universities of Edinburgh;
Heriot Watt and Glasgow Universities; sportscotland; sportscotland Avalanche information service forecasters and coordinator.
SAFOS has a number of roles including:
•

The provision of advice to sportscotland on the sportscotland Avalanche Information Service;

•

Providing a forum for discussion of, and support for, research on avalanches in Scotland;

•

Promoting a better understanding of the avalanche problem amongst all who use the hills in winter conditions in
conjunction with representative bodies.

•

Giving advice on course content and syllabi for all levels of avalanche training and supporting appropriately
qualified providers.

Further information of the role of SAFOS and seminars can be found on the SAFOS Website.

RESEARCH AND DEVELOPMENT
The University of Edinburgh

“From quantitative stratigraphy to microstructure-based modeling of snow”
Snow grain size, grain form and penetration resistance profiles are useful information for determining the stability of a
snowpack – see, for example, snow profiles posted by SAIS and the explanation at http://www.sais.gov.uk/pdf/snowprofiles.pdf. These observations are made visually by experienced observers after digging a snow pit, but this subjective
procedure doesn’t provide quantitative data with sufficient precision for snow research. The Division on Snow and
Avalanches of IACS has now formed a working group to evaluate newly developed instruments for measuring the
physical properties of snow. Measurement methods and applications for snow grain size were discussed at a first
meeting in Grenoble, France in April 2013, and a side-by-side field comparison of instruments is being planned for
March 2014 in Davos, Switzerland. More details can be found at http://www.cryosphericsciences.org/
wg_quantStratMicroMod.html.
The University of Zurich
An analysis of SAIS records dating back to 1990 by Eveline Braun for her Masters Thesis was carried out this year .This
work presents a very thorough analysis of the data available, and provides us with very good quality data which will be
invaluable for the Scottish avalanche service in many ways. In particular, Eveline has identified in the data a number of
patterns most commonly associated with avalanche events: namely thaw conditions (about 22% of avalanche events),
new snow with or without drifting (about 55% of avalanche events) and persistent cold and weak snow cover (about
11% of avalanche events). These data provide a quantitative confirmation of some subjective theories developed by the
SAIS over the years. Furthermore, over the 25 year period of the service 297 avalanches have been reported as being
triggered by people. Additionally the extensive work that has been done on ordering and correcting datasets will be
very useful for future work .
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SEMINARS
Safety on the mountains was top of the agenda at a special seminar held at
the sportscotland national training centre Glenmore Lodge on April 20. Organised
by the Snow and Avalanche Foundation for Scotland (SAFOS) with
assistance from the sportscotland Avalanche Information Service, attendees
travelled from all over the UK to take stock of the current state of avalanche
education in the UK and look at the potential for future developments. The focus
was on getting the basic principles of safe travel in the mountains in winter across
to mountain users in a clear and succinct way. A total of 18 human triggered avalanches were recorded this season by the
SAIS, which, although fewer in number than in previous years, resulted in the tragic loss of eight lives.
The seminar was attended by representatives from across the mountaineering sector – including Scottish Mountain
Rescue, the Mountaineering Council of Scotland, the British Mountaineering Council, British Mountain Guides,
Association of Mountaineering Instructors, British Association of Ski Patrollers, Mountain Training UK, Mountain
Training Scotland, Glenmore Lodge and Play y Brenin (the national mountaineering centres of Scotland and England and
Wales respectively), and the sportscotland Avalanche Information Service (SAIS).
The meeting continued to build on work initiated at a seminar on decision making in avalanche terrain held in autumn
2011. Work will now continue to develop core avalanche education messages next winter. These will be developed over
the next few months by key contributors and a leaflet and other resources are planned to be available in autumn 2013.

EUROPEAN AVALANCHE WARNING SERVICES & INTERNATIONAL SNOW SCIENCE
WORKSHOP
The SAIS is member of the European Avalanche Warning Services which comprises 16 countries and
provides avalanche information services. The organisation meets annually to develop harmonisation,
exchange information, ideas, methods and findings. It also provides a useful portal through its website
www.avalanches.org to access national avalanche reports, multilingual information and glossaries. The
SAIS presented at EAWS Barcelona Oct 2013 outlining collaboration initiatives being carried out by multiple UK agencies
The International Snow Science Workshop conference held in October
2013 in Grenoble, France was also attended. This exists to facilitate the
interdisciplinary exchange of ideas and experiences between snow science
researchers and practitioners, who attend from throughout the world.
Representatives from the SAIS have presented papers at both ISSW and
EAWS conferences for many years, and attendance at the seminars
provides an essential opportunity to keep abreast of worldwide
developments and initiatives. This enables the SAIS to remain at the forefront of avalanche forecasting and snowpack
knowledge. This information can be utilised both in forecasting methods, public avalanche reports, education and the
dissemination of new developments to agencies and individuals.

MOUNTAINEERING ORGANISATIONS
Throughout 2012/13 winter season the SAIS liased with many agencies and organisations such as: the Mountaineering
Council of Scotland and the Scottish Mountain Safety Forum providing important avalanche hazard information and
advice which can then be provided to the public and other agencies. Additionally, presentations on Scottish Avalanche
Hazard and associated subjects have been presented to the following groups.

Association of Mountaineering Instructors - at Glenmore Lodge
Scottish Mountain Rescue Avalanche Training - in Braemar and Lochaber
Avalanche Education Professional Development with many agencies, Instructor organisations, British Mountain Guides .
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MET OFFICE
During Winter 2012/13 daily forecasts were provided by the Met Office to the SAIS teams to support the
generation of their avalanche hazard reports. The forecasts were backed up with 24/7 access to an Aberdeen
based Met Office forecaster to provided additional guidance
during complex weather situations.
In addition to the daily weather forecasts a number of further
areas of collaboration have been discussed by the Met Office
and SAIS Coordinator, including:-

•

Delivery of some public awareness messages at key
times

•

Improved links to the avalanche hazard assessments
from Met Office mountain forecasts

•

Use of other media, including video, to visually depict
the conditions in the mountains

•

Additional information within the daily weather
forecast supplied to SAIS

to support hazard

assessments

SAIS DEVELOPMENTS

Liathach from Glen Torridon photo R MacLean

TORRIDON - A PILOT AVALANCHE FORECASTING SERVICE FOR 2013/14
For peak periods during the forthcoming winter season SAIS forecasters will be trialling an avalanche reporting service
for this significant area. The SAIS are grateful for the co-operation from SNH who will be supporting us with base
facilities at Kinlochewe. The Christmas and New Year period as well as weekends and mid term breaks during February
will be covered. Service usage and monitoring on the ground will be carried out as well as gaining valuable feedback
from users.
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SAIS/SNOWSPORT SCOTLAND FREERIDE INITIATIVE
In co-operation with Snowsport Scotland, Anatom distributors and the Scottish ski areas of; Cairngorm Mountain,
Glencoe and Glenshee, an initiative regarding a series of avalanche
awareness
days for freeriders-took place. The days comprise
avalanche situation rescue experience and self rescue techniques.
Although weather conditions presented challenges during the winter,
a successful course took place in Glenshee (pictured). This initiative
has been developed in recognition of the number of freerider
avalanche incidents that have occurred in Scotland with the aim of
helping to prevent future avalanche incidents both in Scotland and
when carrying out activities elsewhere in the world. The programme will continue for the 2012/13 season.

Support and Sponsorship
The SAIS are supported by many agencies and organisations who provide help in many ways, equipment and clothing,
the provision of facilities from where we carry out our operation, mountain access and with support from many
individuals who recognise the service that we provide to the public. We are very grateful for all the help we are given
and would like to thank all those who provide support and enable us to carry out our work for the avalanche service in a
more effective way.

In the field we rely on good quality clothing and equipment to carry out our task and to remain safe. Therefore careful
consideration is given to sponsors who provide us with our essential gear.

We are pleased to continue our relationship with Mountain Equipment
who provide us with well designed and functional equipment that works
well in all the weather conditions experienced in a Scottish winter. This
allows us to carry out our job with confidence, comfort and with
protection from the elements.

Collaboration continues with WL GORE & Associates, our work environment providing appropriate
diverse weather conditions and the variety of mountain activities needed for the field testing of
GORE-TEX & Windstopper fabrics and the development of the GORETEX PRO fabric. Real world
feedback from the SAIS forecast team is used as part of their research and development process for
developing next generation technologies.

Avalanche transceivers, shovels and avalanche probes are provided to the
SAIS by Back Country Access through the their UK distributors ANATOM and
are used daily by the SAIS forecasting team when carrying out field
observations
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